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Effects of Sputter Pressure on the Properties of Sputtered ZnO:Al Films
Deposited on Plastic Substrate
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Abstract

In this paper, aluminum doped zinc oxide (ZnO:Al) thin films on plastic substrate such as poly
carbonate (PC), polyethylene terephthalate (PET) were prepared by RF magnetron sputtering method
for flexible solar cell applications. Effects of the sputter pressure on the structural, electrical and optical
properties were investigated. The crystallinity and the degree of the (002) orientation were deteriorated
with increasing the sputter pressure. When the sputter pressure was higher, the conductivity of ZnO:Al
films was improved because of the high carrier concentration and the Hall mobility. High quality
ZnO:Al films with resistivity as low as 19x10° Q-cm and the optical transmittance over 80 % in the
visible region have been obtained on PC substrate at 2 mTorr.
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Table 1. Deposition conditions of ZnO:Al thin
films.

Deposition Parameter Condition

Zn0:Al(Al:03 2.5 wt%,
3 inch)
FC, PET,
Coring 7059 glass

Target

Substrate

Target-substrate distance 7 em
Sputter power 120 Watt
Sputter pressure 2 ~ 20 mTorr
Substrate temperature room temperature
DC bias 0V
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Fig. 1. Deposition rate of ZnO:Al films deposited
at different sputter pressures.
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XRD patterns of ZnO:Al thin films
deposited at various sputter pressures:
(a) glass/Zn0O:Al; (b) PC/ZnO:Al; (c)
PET/ZnO:Al

Fig. 2.
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Fig. 3. SEM micrographs of ZnO:Al thin film
deposited on PC substrates at various
sputter pressures: (a) 2 mTorr; (b) 8
mTorr; (c¢) 20 mTorr.
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Fig. 4. SEM micrographs of ZnO:Al thin film
deposited on PET substrates at various
sputter pressures: (a) 2 mTorr; (b) 8
mTorr; (c) 20 mTorr.
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Fig. 5. XPS spectra of ZnO:Al thin films
deposited at various sputter pressure:
(a) Ols; (b) Zn2p.
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at different sputter pressures.
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Fig. 9. Reflectance of ZnO:Al films on glass
substrate at different sputter pressures.
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